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INTRODUCTION 

Samples  of  the  standard  varieties  and  some  of  the  new  hybrid  strains 
of  hard  red  spring  wheat,  grown  in  cooperative  experiments  in  the  spring- 
wheat  region  £/  of  the  United  States,  are  milled  each  year  by  the  United 
States  Department  of  Agriculture  and  the  flour  baked  into  bread  to  deter- 
mine their  quality  characteristics. 

The  baking  methods  and  techniques  used  on  the  1948  crop  were  essen- 
tially  the  same  as  used  in  testing  the  wheat  varieties  and  hybrid  strains 
from  the  1944,  194b,  1946  and  1947  crops.  The  bread-baking  tests  included 
one  method  that  has  been  used  also  for  the  1939  to  1943  samples  inclusive 
(No.  6 baking  test  in  the  reports  for  these  years). 

The  purpose  of  this  report  is  to  make  available  to  cooperators  the 
quality  data  from  the  1948  crop  obtained  from  standard  varieties,  new  hybrid 
strains,  and  Federal  supervision  grade  samples  of  hard  red  spring  wheat,  to- 
gether with  a summary  of  previous  years'  results. 

SOURCE  OF  SAMPLES 

Extensive  tests  were  made  on  Eastern  and  Western  composite  samples  of 
each  of  seven  uniform  varieties  and  of  many  additional  varieties  and  strains 
grown  in  plot  experiments  at  cooperating  stations.  These  included  samples 
grown  at  Madison,  Wis.;  St.  Paul,  Rosemont,  Morris,  and  Crookston,  Minn.; 
Thrgo,  Langdon,  Edgeley,  Williston,  Minot,  Mandan  and  Dickinson,  H.  Dak.; 
Brookings,  Eureka,  Highmore,  and  Newell,  S.  Dak.;  Moccasin,  Mont.;  Sheridan, 
Wyo . ; and  Akron,  Colo.  Similar  tests  were  made  on  Eastern  and  Western  com- 
posites of  the  26  strains  grown  in  the  Uniform  Regional  Nurseries;  on  the 
wheats  in  the  North  Dakota  and  Montana  Intrastate  Nurseries;  and  those  from 
station  nurseries  grown  at  Madison,  Wis.;  Brookings,  S.  Dak.;  langdon, 
Mandan,  and  Dickinson,  N.  Dak.;  and  Moccasin,  Mont. 

There  were  also  included  15  samples  composited  from  samples  of  carlot 
receipts  of  wheat  accumulated  during  a 90-day  period  of  the  1948  crop  move- 
ment by  the  Minneapolis,  Duluth,  Denver,  and  Great  Falls  offices  of  the 
Grain  Branch,  Production  and  Marketing  Administration.  These  samples  repre- 
sent country-run  wheat  of  the  hard  red  spring  class  and  included  those  only 
that  were  graded  No.  3 or  better  under  the  provisions  of  the  U.  S.  Grain 
Standards  Act.  These  are  hereafter  referred  to  as  commercial  samples.  This 
is  the  tenth  season  that  such  samples  have  been  collected  and  tested. 


Z/  Clark,  J.  A.  Results  of  spring  wheat  varieties  grown  in  cooperative 
plot  and  nursery  experiments  in  the  spring-wheat  region  in  1948,  with 
averages  for  1938  to  1948.  U.  S.  Dept.  Agr.,  Agr.  Res.  Admin.,  Bur. 
Plant  Indus.,  Soils,  and  Agr.  Engin.,  Div.  Cereal  Crops  and  Dis.  128CC, 
50  pp.  February  1949.  (Processed.) 
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METHODS  USED  IN  THE  MILLING  AND  BAKING  TESTS 

After  the  removal  of  dockage  the  samples  were  prepared  for  milling 
by  the  use  of  a milling  separator  and  a scourer  (both  machines  of  experi- 
mental or  laboratory  size).  The  wheats  were  tempered  in  two  stages; 
first  to  14  percent  of  moisture  for  48  hours  and  then  additional  amounts 
of  water  added  1/2  hour  previous  to  milling,  raising  the  moisture  content 
of  the  grain  to  between  15.0  and  16.5  percent  depending  upon  the  hardness 
of  the  variety.  The  wheat  was  milled  on  an  Allis-Chalmers  experimental 
flour  mill  provided  with  three  break  rolls  and  one  smooth  roll.  A 90 
percent  patent  flour  was  made,  discarding  the  low  grade. 

All  test  weights  were  determined  in  the  laboratory  on  cocka'ge-free 
grain.  The  protein  and  ash  contents  are  reported  on  a 14.0  percent  mois- 
ture basis  and  the  flour  yield. on  a moisture-free  basis. 

The  hardness  of  the  grain  was  determined  by  pearling  20  grams  of 
dockage-free  whole  wheat  for  1 minute  in  a model  Ho.  38  Strong-Scott 
Pearler.  The  amount  of  material  pearled  off  expressed  as  a percentage 
of  the  wheat  is  called  the  pearling  index.  This  pearling  index  has  been 
found  useful  not  only  as  a guide  in  tempering  the  samples  for  milling, 
but  also  as  a measure  of  the  vitreous  character  of  the  grain.  A low 
index  figure  indicates  hard  grain  and  a high  index  figure  soft  grain. 

The  bread-baking  tests  on  the  1948  samples  (same  as  used  on  the  1944, 
1945,  1946  and  1947  samples)  were  made  by  a rich  highly  bromated  formula. 

Details  of  the  methods  used  in  1948,  with  the  various  ingredients, 
are  shown  in  table  1. 


Table  1 - Baking  methods  used  for  samples  of  the  1948  crop. 


Ingredients  and 
other  items 

Baking  Method 

C ornme  r c ia  1 -br  oma  t e -ma  1 1 e d 
wheat  flour 

Flour  (grams) 

100.0 

Yeast  (grams) 

2.0 

Salt  (grams) 

1.5 

Sugar  (grams) 

5.0 

Potassium  bromate  (grams) 

.0  to  .004 

Malted  wheat  flour  (grams) 

.25 

Konfat  dry  milk  solids  (grams) 

4.0 

Shortening  (grams) 

3.0 

Water  absorotion  (percent) 

Optimum  for  each  variety 

Mixing  time  (minutes) 

Optimum  for  each  variety 

Fermentation  time  (minutes) 

180 

1/  0,  1,  2,  3,  and  4 mg. 
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Fermentation  periods: 

1st.  punch  after  105  minutes 
2nd.  punch  after  additional  50  minutes 
Mold  after  additional  25  minutes 
Proofing  time  - 55  minutes 
Baked  25  minutes  at  450°F. 


This  baking  procedure  is  based  on  the  method  of  the  American  Asso- 
ciation of  Cereal  Chemists,  with  certain  modifications  deemed  necessary 
for  unbleached  experimentally  milled  flour.  Because  of  the  size  of  the 
mixing  bowl,  ingredients  sufficient  for  2 loaves  were  mixed  at  one  time. 
They  were  mixed  a sufficient  length  of  time  to  develop  the  dough  properly 
in  a Hobart -Swanson  dough-mixer  (108  R.P.M. ) with  4 pins  in  the  head  and 
2 pins  in  the  bowl.  The  absorption  of  the  flour  was  calculated  from  the 
amount  of  water  added  for  proper  consistency  at  the  time  the  doughs  were 
mixed.  The  absorption  values  are  indicated  in  the  tables.  When  mixed, 
the  doughs  were  divided,  then  rounded  in  the  hands,  and  placed  in  fermen- 
tation granite-ware  "oatmeal"  bowls , measuring  6 inches  top  diameter,  3 
inches  bottom  diameter,  and  2-1/2  inches  deep.  The  punches  were  made  by 
folding  the  dough  approximately  10  times  in  the  hands.  At  the  end  of  the 
fermentation  period  the  dough  was  molded  by  a Thompson  mechanical  roll 
type  "A"  moulder  with  rolls  set  at  a clearance  of  3/8  of  an  inch  and  the 
compression  plate  l-l/8  inches.  The  molded  doughs  were  placed  in  baking 
pans  constructed  from  2XX  tin  known  as  the  tall  form.  The  proofing  time 
of  55  minutes,  at  86°F.  and  baking  time  of  25  minutes  at  450°F.  were  the 
same  for  all  samples.  Two  loaves  of  each  sample  were  baked,  but  since 
the  ingredients  w ere  mixed  as  for  one  loaf,  the  two  are  not  duplicates 
in  the  sense  in  which  that  term  is  usually  used  and  are  not  so  considered 
herein.  Bata  given  in  the  tables  are  averages  of  the  two  loaves. 

The  baking  trials  were  made  by  varying  the  amounts  of  bromate  (0  to 
4 mg.  per  100  grams  of  flour)  with  the  formula  given  in  table  1.  With 
this  baking  procedure  the  optimum  or  maximum  loaf  volume  is  apparently 
obtained  with  the  flour  from  each  variety  or  strain.  It  has  generally 
been  found  that  the  loaf  having  the  optimum  volume  also  has  the  best 
crumb  color  and  grain  texture  of  the  different  baking  tests  made..  This 
test  appears  to  bring  out  the  full  strength  of  the  wheats  somewhat  better 
than  the  methods  previously  used.  In  actual  practice  a baking  test  with 
1 milligram  and  another  with  2 milligrams  of  bromate  is  made  on  the  same 
day.  Bakes  with  no  bromate  or  increased  amounts  of  bromate  (3  milligrams 
or  higher)  are  made  on  the  following  days  until  the  optimum  loaf  volume 
has  been  determined  for  each  variety  or  strain.  Average  volumes  are  cal- 
culated from  the  three  best  bakes  only.  This  baking  procedure  brings  each 
of  the  samples  to  its  optimum  volume  by  making  provision  for  adequate  gas 
production,  by  the  employment  of  sufficient  sugar  diastatic  supplements, 
and  sufficient  oxidation  by  the  use  of  increasing  amounts  of  potassium 
bromate . 

A check  or  standard  flour  (12,3  percent  protein  and  0.47  percent  ash) 
was  included  in  the  baking  trials  with  each  day’s  tests.  The  average  loaf 
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volume  of  55  baking  tests  made  with  the  standard  flour  was  774  cc  . and 
the  standard  error  wa s 14.3  cc.  On  this  basis  the  least  significant 
difference  between  2 single  bakes  is  40  cc . 

EXPBR BiENTAI  RESULT  S 

The  results  for  the  regular  methods  on  plot  and  nursery  composite 
and  station  samples  are  given  in  tables  2 to  7,  and  for  seven  baking 
methods  on  the  seven  uniform  varieties  in  table  8.  The  results  for  the 
commercial  samples  are  shown  in  table  9,  and  the  correlation  and  regres- 
sion coefficients  for  9 varieties  and  strains  and  the  commercial  samples 
are  shown  in  table  10.  Summaries  of  the  comparable  1948  samples  are 
averaged  in  table  11,  and  11-year  results  in  table  12.  These  tables  are 
largely  self-explanatory.  The  varieties  or  strains  are  arranged  in  the 
tables  in  order  of  their  optimum  loaf  volume.  The  highest  ranking  variety 
or  strain  with  respect  to  each  property  is  indicated  by  underlining.  Acre 
yields  are  included,  where  comparable,  to  assist  in  the  interpretations  of 
results . j 

Many  varieties  and  selections  from  hybrids  tested  during  recent 
years  represent  some  of  the  newer  material  developed  by  plant  breeders. 

In  view  of  the  general  interest  in  them  it  seems  desirable  to  present 
the  data  relating  to  them  although  the  number  of  comparisons  available 
for  most  of  the  selections  is  too  small  to  allow  very  definite  conclu- 
sions to  be  drawn.  Based  on  these  results,  however,  new  wheats  are  ad- 
vanced from  station  nurseries  to  the  Intrastate  and  Regional  nurseries 
and  then  to  plots.  Possibly  the  most  outstanding  new  strain  tested  for 
the  first  time  in  1948  is  1764  x Henry,  IT.  No.  2211,  as  shown  in  table  4 
for  the  Kandan,  North  Dakota,  increase  plots,  and  in  table  7 for  the 
Langdon  Station  Nursery.  Outstanding  strains  such  as  this  are  advanced 
to  Regional  Nurseries  and  plot  experiments. 
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UNIFORM  REGIONAL  NURSERY 


Twenty-six  wheats  from  the  Uniform  Regional  Nursery  have  been  tested 
for  their  milling,  baking  and  chemical  properties.  The  Eastern  composite 
was  composed  of  grain  from  eight  stations  and  the  grain  from  six  dry-land 
stations  made  up  the  Western  composite.  The  grain  from  three  irrigated 
stations  was  not  included  nor  tested.  The  results  of  the  quality  tests 
for  the  Eastern  and  Western  composites  and  the  average  of  both  composites 
are  shown  in  table  6.  The  discussion  which  follows  is  based  on  the 
average  of  the  Eastern  and  Western  composites.  Acre  yields  ranged  from 
23.8  bu.  for  Marquis  to  30.1  bu.  for  1552  x Mida,  N.  2083. 

The  test  weights  of  the  samples  were  high  ;..nd  only  two  of  the  strains 
averaged  58.5  pounds  or  lower.  These  were  Redman  and  Timstein  x Newthatch. 
Redman  was  one  of  the  lover  test  weight  samples  among  last  year's  nursery 
samples.  Pilot  x Mida,  E.  1958;  Thatcher  x Surpresa,  II-39-3;  and  Thatcher 
x Triunfo,  SD  343,  averaged  highest  in  test  weight  among  the  1948  Regional 
Nursery  samples  with  N.  1953  averaging  62.0  pounds.  The  flour  yields 
varied  over  a vide  range. 

A number  of  the  samples  averaged  high  in  wheat  protein.  Those  averag- 
ing 16.0  percent  or  higher  were  Hope  x Timstein,  11-39-46;  Timstein  x 
Newthatch,  11-42-22;  1750  x 1753,  N.  2115;  and  Ns  2744  x 2809,  Ns  3282. 

The  high  protein  content  of  a number  of  the  strains  was  due,  in  part,  to 
their  low  acre  yields.  Flour  proteins  average  0.6  percent  lower  than  the 
wheat . 

A number  of  the  strains  yielded  a high  percent  of  flour,  some  exceed- 
ing others  with  higher  test  weights,  Redman,  1552  x Mida,  N.  2083;  and 
Pilot  x Mida,  II.  1953;  Ns  2744  x 2809,  Ns  3274,  were  highest  in  flour 
yield.  Timstein  x Neurthatch,  11-42-22;  R.R.R.  x Mercury,  SD  1691;  and 
1449  x Pilot,  N.  2088,  were  lowest  in  flour  yield. 

The  milling  characteristics  were  satisfactory  for  most  of  the  varie- 
ties and  strains.  Thatcher  x Triunfo,  SD  343.,  vjas  one  of  the  softest 
textured  strains  among  the  Uniform  Regional  Nursery  samples.  This  strain 
milled  very  soft,  was  difficult  to  sieve  or  bolt  and  produced  a ’’fibrous 
and  cottony  like"  flour.  Thatcher  x Triunfo  also  had  a high  pearling  in- 
dex value.  Past  years'  tests  of  Thatcher  x Triunfo  have  shown  similar 
results,  The  pearling  index  values  were  lox\:est  for  Merit ~ x Thatcher, 

N.  2104,  and  Pilot  x Merit,  N.  1898,  both  being  materially  less  than  for 
Thatcher . 

The  flour  ash  content  was  generally  high  with  only  a few  strains 
averaging  in  the  desired  lower  range.  Those  lowest  were  1449  x Pilot, 

N.  2088;  Thatcher" x W38 -Hope , Wis.  246;  1691  x 1756,  N.  2105;  and 
Thatcher  x Surpresa,  II-39-8. 

There  vas  a rather  narrow  range  in  baking  quality.  Most  of  the  loaf 
volumes  were  good  considering  the  protein  content  of  the  varieties  and 
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strains  -with  the  greatest  percentage  of  them  having  optimum  loaf  volumes 
higher  than  900  cc.  The  three  strains  having  the  highest  average  loaf 
volumes  were  Regent  x Mi  da  , 1843.41;  Pilot  x Merit,  IT.  1898;  and  1750  x 
1753,  N.  2115.  Two  of  the  strains  were  poor  in  baking  quality.  One  of 
these  was  Thatcher  x Triunfo,  SC  343,  which  was  not  only  low  in  loaf 
volume,  but  also  poor  in  grain  and  texture  and  crumb  color.  The  other, 
Hope  x Timstein,  11-39-51,  was  poor  in  loaf  volume  and  crumb  color  but 
had  good  grain  and  texture. 

The  water  absorption  of  the  flour  varied  over  a wide  range  of  12.0 
percent.  Thatcher  x Triunfo,  SD  343,  was  lowest  and  Merit^  x Thatcher, 

N.  2104,  and  Ms  2744  x 2809,  Ns  3285,  were  highest. 

Pilot  x Merit,  M.  1898;  Merit ^ x Thatcher,  K.  2104;  and  Ns  2744  x 
2809,  Ns  3284,  had  the  longest  dough  mixing  time  and  Thatcher  x Triunfo, 
SD  343,  and  Thatcher  x Surpresa,  II-3S-8,  had  the  shortest.  These  mixing 
times  were  wider  than  those  generally  considered  to  be  satisfactory  for 
hard  red  spring  wheat . 

The  response  to  oxidizing  agents  did  not  vary  greatly  among  the  26 
varieties  and  strains  compared.  About  half  of  the  varieties  and  strains 
required  the  same  amount  of  oxidizing  agents  as  Thatcher.  Of  the  other 
samples,  about  one-third  required  less  and  the  rest  slightly  higher 
amounts  of  oxidizing  agents  than  Thatcher.  All  were  within  the  range 
considered  satisfactory  for  hard  red  spring  wheat. 

i 

Probably  the  most  all  around  outstanding  strains  tested  this  year 
from  the  Uniform  Regional  Nursery  are  Regent  x Mida,  N.  1843.41;  Pilot  x 
Merit,  N.  1898;'  1750  x 1753,  N.  2115;  Pilot  x liida,  N.  1953;  Ns  2744  x 
2809,  Ns  3232;  1691  x 1756,  N . 2105;  Her it ^ x Thatcher,  M.  2104;  and 
Thatcher  x 7738-Hope,  77 is . 246. 


Table  5 - Yield,  milling,  baking  and  chemical  results  on  26  wheats  grown  in  the  Uniform  Regional  Nursery  for  the  Eastern  Composit 
Western  Composite  and  the  Averages  of  the  Eastern  and  Western  Composites  in  1948. 

Eastern  Composite  _1  / 
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Average  of  six  Western  stations  - Mandan,  Dickinson,  Moccasin,  Havre,  Alliance  and  Akron. 
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Table  7 - Yield,  milling,  baking,  and  chemical  results  on  hard  red  spring  wheat s grown  at  six  stations  in  1948. 
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UNIFORM  VARIETIES  BAKED  BY  SEVEN  METHODS 

The  composite  flours  of  the  seven  uniform  plot  varieties  (table  2) 
for  the  Eastern  and  Western  sections  were  halved  all  together  by  seven 
methods.  These  included  the  regular  bread-baking  methods  and  malt- 
phosphate  -bromate  bake  with  three  different  fermentation  times  and  the 
basic  procedure  which  includes  bromate  but  no  shortening  and  nonfat  dry 
milk  solids.  The  malt -phosphate -bromate  bake  is  used  by  Canadian  and 
North  Dakota  laboratories.  The  baking  results  are  given  in  table  6 and 
other  results  in  table  2. 

The  basic  baking  procedure  produced  the  smallest  loaf  volume  and  the 
regular  methods  with  1 milligram  of  bromate  the  largest  loaf  volumes  of 
the  seven  methods  used.  The  only  exception  to  this  was  for  Mida  x Cadet, 

N.  1831,  in  both  the  Eastern  and  Western  sections  and  Rival  in  the  Eastern 
section  where  the  loaf  volumes  were  largest  for  the  bake  with  2 milligrams 
of  bromate  and  for  Pilot  in  the  Western  section  for  the  2-hour  malt- 
phosphate-bromate  method.  The  largest  loaves,  by  the  malt -phosphate -bromate 
baking  method,  were  generally  produced  by  the  2.0  hour  fermentation  time. 

The  2.0  hour  fermentation  malt -phosphate -bromate  bake  and  the  1 milligram 
of  bromate  regular  method  produced  loaves  that  were  nearly  the  same  in 
volume.  The  varieties  showing  a high  degree  of  tolerance  to  length  of 
fermentation  time  were  Rival  and  Mida  (Eastern  section)  and  Cadet  and 
Hope  x Timstein,  M.  2776,  from  the  Western  section.  Those  varieties 
averaging  best  in  loaf  volume  by  the  average  of  all  methods  were  Mida  x 
Cadet,  IT.  1831,  Hope  x Timstein,  Ik.  2776,  and  Cadet  in  the  Eastern  section 
and  Pilot,  Thatcher,  and  Cadet  in  the  Western  section.  The  average  for 
both  sections  shows  Cadet,  Hope  x Timstein,  II.  2776,  and  Thatcher  had  the 
highest  volumes  for  all  methods.  The  average  of  all  methods  also  show  the 
varieties  from  the. Western  section  to  be  highest  in  loaf  volume. 

COMMERCIAL  SAMPLES 

As  in  past  jrears  a number  of  commercially  grown  wheat  samples  were 
obtained  through  the  Crain  Branch,  Production  and  Marketing  Administration 
for  comparison  with  the  varieties  and  strains  produced  in  experimental 
plots.  Fifteen  such  samples,  representing  a number  of  grades  and  types 
were  obtained  at  Denver,  Colorado;  Greet  Falls,  Montana;  and  Minneapolis 
and  Duluth,  Minnesota.  The  samples  were  composited  by  grade  from  2,090 
cars  of  wheat  grading  Ho.  3 or  better  and  represent  the  better  grades  of 
hard  red  spring  wheats  received  at  these  markets.  This  is  the  tenth 
season  such  samples  have  been  tested.-  The  results  are  given  in  table  9. 

These  samples  generally  averaged  lower  In  protein  content  than  the 
experimental  plots  and  nursery  samples.  Otherwise,  the  milling,  baking 
and  chemical  results  do  not  appear  to  be  greatly  different,  especially 
when  compared  with  samples  having  approximately  the  same  protein  content 
and  test  weight. 
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Table  8 - Uniform  Varieties,  1948,  composited,  from  Eastern  and  Western  Sections  and  baked 
by  seven  methods. 


Section  ; 

and 

Variety  s 

State 

or 

IT.  No. 

Regular  Met! 
Mil • Broma 

lods 

}e 

|Mal  o-Phosphate-Bromate 
Fermentation  Time  (hrs) 

— 

Basic 

| Average 
(Methods 

2 

1 

2 

i i 

2.0 

1 2.5 

Eastern  Section 

Mida  x Cadet 

1331 

905 

917 

920 

853 

900 

336 

778 

873 

Hope  x Timstein 

2776 

881 

943 

901 

842 

888 

818 

749 

860 

Cadet 

833 

950 

865 

851 

916 

836 

755 

858 

Thatcher 

847 

876 

859 

870 

900 

836 

720 

844 

Mida 

901 

911 

833 

854 

853 

795 

726 

839 

Rival 

848 

868 

888 

824 

882 

842 

695 

835 

Average 

869 

911 

878 

849 

890 

827 

737 

852 

Western  Section 

Pilot 

965 

992 

917 

951 

1003 

934 

894 

951 

Thatcher 

934 

956 

883 

913 

998 

928 

798 

916 

Cadet 

936 

998 

934 

911 

900 

910 

789 

911 

Hope  x Timstein 

2776 

923 

962 

925 

862 

934 

900 

830 

905 

Mida  x Cadet 

1831 

853 

901 

916 

883 

896 

830 

738 

860 

Mida 

894 

905 

848 

905 

910 

795 

749 

858 

Average 

918 

952 

904 

904 

940 

863 

600 

900 

Average  of  Eastern 

and  Western  Composites 

Cadet 

885 

974 

900 

831 

908 

873 

772 

885 

Hope  x Timstein 

2776 

905 

953 

913 

852 

911 

859 

790 

883 

Thatcher 

871 

916 

871 

892 

949 

882 

759 

880 

Mida  x Cadet 

1831 

879 

909 

918 

868 

898 

833 

758 

867 

Mida 

898 

908 

841 

880 

882 

795 

738 

849 

Average 

888 

932 

889 

875 

910 

848 

763 

873 

Table  9 - Milling,  baking  and  chemical  results  on  fifteen  composite  commercial  samples  of  hard  red  spring  wheat  obtained  at  Great 
Falls,  Montana;  Duluth,  Minnesota;  Denver,  Colorado;  and  Minneapolis  , .Minnesota  representing  the  1948  cron. 
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CORRELATION  AND  REGRESSIONS 

Correlation  coefficients  (r)  for  loaf  volume  and  flour  protein  con- 
tent of  9 varieties  and  strains  have  been  calculated  and  are  presented  in 
table  10.  Also  shown  in  this  table  is  the  slope  of  the  regression  line 
or  the  change  in  loaf  volume  for  each  1.0  percent  of  protein  (bq),  the 
average  protein  content  of  the  flour  and  the  loaf  volume  of  the  bread, 
and  the  loaf  volumes  adjusted  to  a 13.0  percent  protein  basis  by  the 
means  of  the  regression  equation.  The  plotted  regression  lines  for  each 
variety  are  shown  in  two  graphs  in  figure  1. 

The  graphs  show  that  the  relation  between  loaf  volume  and  protein 
content  is  generally  linear.  These  results  are  in  accordance  with  the 
last  4 years  (1944  to  1946)  where,  with  a few  exceptions,  the  points  fell 
on  or  very  close  to  the  calculated  regression  lines.  Most  of  the  corre- 
lation coefficients  for  loaf  volume  and  flour  protein  content  are  high. 

The  highest  coefficients  are  for  Mida  x Cadet,  N.  1831,  and  Pilot.  The 
’wheats  having  the  lowest  coefficient  this  season  are  Rival,  Cadet,  Hope  x 
Timstein,  II.  2776,  and  Thatcher.  It  should  be  noted  that  the  number  of 
samples  of  each  variety  is  rather  small  for  a study  of  this  kind.  This 
fact  should  be  considered  in  evaluating  the  results. 

One  of  the  important  results,  of  this  study  and  of  interest  are  the 
differences  in  the  level  and  particularly  in  the  slope  of  the  regression 
lines  for  the  different  varieties.  The  regression  lines  for  the  six 
varieties  and  three  strains  shown  in  the  two  graphs  include  the  regression 
line  for  Thatcher  repeated  in  each  graph  as  a standard  of  comparison. 

There  was  some  variation  in  the  slope  and  level  of  the  regression 
lines  among  the  varieties  compared  in  graph  A.  The  slope  of  the  line  for 
Pilot  was  steeper  than  the  slope  of  the  other  lines  compared  in  this  group. 
The  slope  of  the  line  for  Cadet  was  about  the  same  but  higher  than  that  of 
Mi da . The  change  in  loaf  volume  for  each  1 percent  of  protein  was  highest 
for  Pilot  (50.1  cc.)  and  lowest  for  Rival  (31.0  cc.).  Pilot  (063  cc.)  and 
Rival  (857  cc.)  were  higher  in  loaf  volume,  converted  to  a 13.0  percent 
protein  basis,  than  Thatcher  (850  cc.)  while  Cadet  (841  cc.)  and  Mida 
(816  cc.)  were  lower  in  loaf  volume  than  Thatcher. 

f y 

The  regression  line  for^Kida ««■ Cadet , N.  1756,  was  lowest  (graph  B) 
with  the  other  strains  somewhat  higher  and  generally  grouped  about  the 
regression  line  for  Thatcher.  Hope  x Timstein,  M.  2776,  had  the  smallest 
change  (30.7  cc.)  in  loaf  volume  for  each  1 percent  of  protein  among  the 
samples  compared  in  both  graphs.  Mida  x Cadet,  H.  1831,  was  the  highest 
of  this  group  in  loaf  volume  (862)  converted  to  a 13.0  percent  protein 
basis.  Hope  x Timstein,  M.  2776,  (848  cc.)  was  substantially  like  Thatcher 
which  averaged  850  cc.  (13.0  percent  protein  basis)  in  loaf  volume. 

The  relative  position  of  the  regression  lines  appears  to  be  a.  rather 
satisfactory  measure  of  the  relative  protein  quality  of  these  varieties. 
From  these  lines  the  varieties  and  strains  can  be  compared  with  each  other 
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by  the  means  of  loaf  volume  taken  at  a medium  protein  level  (13.0  percent) 
as  calculated  from  the  regression  lines.  The  loaf  volume  for  each  variety 
is  the  point  at  which  the  regression  line  crosses  the  13.0  percent  protein 
value  in  the  graphs.  These  loaf  volumes  arranged  in  descending  order  are 
shown  in  the  last  column  of  table  10. 


Table  10  - Summary  of  protein  content  - loaf  volume. 


Variety  or 
Cross 

State 

or 

N . Ho . 

Ho . of 
samples 

bi  V 

r 2 J 

Frotein 

of 

flour 

Average 
loaf 
vo  lume 

Loaf  volume  at 
13 .0  pet . pro- 
tein  content 

Percent 

cc . 

Pilot 

20 

50.1 

.878 

13.5 

888 

863 

Mida  x Cadet 

1831 

20 

42.2 

.393 

13.2 

870 

862 

Redman 

12 

35 .6 

.803 

14.3 

905 

858 

Rival 

17 

31.0 

.704 

13.8 

881 

857 

Thatcher 

31 

36.8 

.66  9 

14.4 

902 

850 

Hope  x Timstein 

2776 

22 

30.7 

.750 

14.8 

899 

848 

Cadet 

21 

41.1 

.732 

14.1 

887 

841 

Pilot  x Mida 

1756 

13 

40.9 

.844 

13.0 

829 

829 

Mida 

23 

44.9 

.858 

14.1 

866 

816 

\J  Slope  of  the  regression  line  or  the  cubic  centimeter  change 
in  loaf  volume  for  each  1 percent  of  protein. 

2 / Correlation  coefficients  for  loaf  volume  and  flour  protein 
content.  All  correlation  coefficients  are  significant  at 
the  1 percent  level. 

3 / Calculated  from  regression  equation. 


1000 
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600  l— - - ■■  ■ 

10*0  11*0  12.0  13.0  14.0  15*0 

Flour  Protein  ( Pet.  ). 


Flour  Protein  ( Pet*  ) 


figure  1.  - Regression  lines  for  flour  protein  and  loaf  volume  for  a number  of  hard  red 
spring  varieties  and  strains  with  Thatcher  included  for  comparisons,  194#  crop* 


Table  11  - Average  of  the  milling,  baking  and  chemical  properties  of  13  wheats,  the  average  of  comparable  samples  of  Thatcher, 
and  of  each  variety  as  shown  in  percentage  of  Thatcher,  with  the  varieties  arranged  in  order  of  percentage  for 
optimum  loaf  volume  in  1948. 
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© 

© 

0 

0 

0 

0 

© 

© 

a) 

0 

0 

0 

hi 

o 

■a 

•8 

■8 

hi 

O 

•8 

hi 

0 

hi 

0 

hi 

O 

a 

0 

hi 

O 

hi 

0 

hi 

0 

If 

4f 

-p 

•p 

-P 

-P 

-P 

-p. 

-P 

-P 

-P 

-P 

-p 

G 

G 

G 

d 

d 

d 

d 

d 

d 

d 

d 

d 

h 

O 

1 

£ 

1 

e 

1 

hi 

ei 

e 

rG 

El 

s 

g 

g 

hi 

Ei 

hi 

El 

rN.  m 

tH 

cm 

tH 

tp 

m 

tH 

«H 

«H 

«H 

tH 

t H 

<H 

-P 

<D 

o 

o 

O 

o 

o 

0 

O 

O 

O 

O 

O 

O 

0 

0 

•H 

fl 

© 

G 

to  © 

© 

0 

0 

© 

© 

© 

fl) 

© 

© 

© 

fj  o 

r S 

bC 

0-  be 

bC 

bO 

bO 

bo 

h£ 

DC 

bC 

bo 

G 

U G 

G G 

0-  G G 

h G 

h G 

© h G 

h G 

H G 

h 

d 

fi  G 

U G 

P- 

© 43 

. 2 -p 

03  © -P 

© -p 

© 44 

fi  © -p 

© u 

© -p 

rH  0 

© 43 

CO 

© -p 

CO 

0 -P 

LO  0 -P 

© hi  G 

G rG  G 

-G  G 

rG  G 

hi  G 

O hi  G 

hi  G 

hi  G 

CO  hi  G 

hi 

G 

03  hi  G 

n hi  a 

n hi  G 

3 0© 

GO© 

• O © 

-P  o © 

-p  ko  © 

a 0 © 

rH  0 © 

xo  © 

CD  O © 

0 

0 

co 

0 © 

03 

0 u 

p-  0 0 

O if  o 

w -P  O 

G -P  O 

O-P  o 

© -p  O 

rC  -P  O 

G -p  O 

fl  4t>  O 

rH  -P  O 

d -p 

O 

rH  -P  a 

rH  -P  O 

rH  -P  O 

w G u 

'G  G n 

G G h 

rH  G h 

G td  n 

in  G Ih 

> G M 

G 

G H 

G h 

G 

H 

d u 

d u 

G h 

© hi  © 
Pi  El  Pi 

©4d  © 

cd  ,G  © 

•H  XI  © 

ro  hi  © 

G rG  0 

H,C  © 

© hi  © 

■-G  © 

• H 

hi 

© 

• 

pG  © 

e?  fn 

ft 

hi  © 

•hi  © 
^ El  hi 

W Ei  pL, 

pi  EH  hi 

hi  Ei  Pi 

OSpi 

Pi  Ei  Pi 

fG  El  hi 

W Ei  Pi 

hi  Ei  hi 

SE1  hi 

El  hi 
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Table  12  - Annual  and  total  number  of  samples  comparable  v/ith  Thatcher  and  weighted  average , 
milling,  baking,  and  chemical  properties  expressed  in  percentage  of  Thatcher  for 
the  11  years,  1938  through  1948. 


Variety 
State  or 
Nursery  No. 

C: 

-op  year 

and  ni 

imber  o: 

sample 

ps 

1938 

1939 

1940  ' 

1941 

1942  | 

- , - 1 

1943 

1944 

1945 

1946 

1947 

1948 

I Total 

Thatcher 

11 

12 

14 

16 

18 

20 

18 

23 

20 

25 

31 

208 

Pilot 

8 

11 

14 

13 

14 

14 

16 

19 

20 

19 

20 

168 

Cadet 

— 

— 

2 

10 

16 

13 

14 

18 

19 

19 

21 

132 

Mi  da 

— 

2 

9 

10 

7 

8 

14 

18 

20 

19 

23 

130 

Rival 

8 

9 

9 

13 

11 

12 

10 

11 

14 

15 

17 

129 

N.  No.  1756 

4 

7 

13 

12 

14 

18 

68 

Henry 

3 

6 

6 

5 

10 

8 

9 

47 

N,  No.  1831 

4 

5 

11 

20 

40 

Minn.  2776 

6 

9 

22 

37 

Redman 

9 

9 

12 

30 

Rushmore 

4 

4 

2 

3 

4 

4 

8 

29 

Rescue 

5 

7 

6 

4 

22 

B.  -No.  1898 

2 

4 

' 5 

11 

N.  No.  1953 

1 

1 

■ 5 

7 

Variety 
Stig'hp  o*p 

Test  weight 

per  bushel 

Nursery  No. 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

N.  No.  1953 

_ 

_ 

103.4 

107.0 

104.8 

104.9 

Mi  da 

- 

104.8 

105.6 

107.9 

106.5 

104.1 

102.9 

106.2 

103.2 

104.0 

102.5 

104.3 

N.  No.  1756 

— 

- 

- 

— ' 

- 

105.5 

104.1 

105.1 

103.0 

104.0 

103.2 

104.1 

Rushmore 

- 

- 

- 

- 

101.4 

103.6 

103.1 

104.7 

102.9 

101.7 

100.2 

102.1 

Minn.  2776 

- 

- 

- 

- 

- 

- . 

- 

103.1 

103.1 

101.0 

101.9 

Rival 

105.1 

100.7 

100.2 

103.6 

102.6 

101.0 

100.3 

105.4 

100.8 

101.9 

99.7 

101.8 

Henry 

■ - . 

- 

- 

102.4 

103.0 

101.4 

104.7 

101.2 

100.7 

100.2 

101.6 

N.  No.  1831 

- 

- 

- 

— 

- 

- • 

- 

103.9 

99.8 

101.6 

101.2 

101.4 

N.  No.  1898 

- 

- 

- 

- 

- 

- 

- 

- 

100.3 

101.0 

100.2 

100.5 

Rescue 

- 

- 

- 

- 

- . 

■ - 

- 

102.5 

99.7 

99.1 

101.3 

100.4 

Pilot 

100.9 

100.0 

100.5 

102.3 

101.6 

100.2 

100.0 

100.9 

99.3 

99.0 

99.7 

100.1 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Redman 

- 

— 

— 

- 

- 

- 

- 

- 

39.2 

99.7 

98.7 

99.2 

Cadet 

- 

98.8 

100.4 

101.0 

98.5 

99.7 

99.5 

98.5 

97.6 

98.6 

99.1 

Variety 

Cruc 

Ie  prote 

pin  con- 

sent  of 

the  whe 

pat 

_ J t 

State  or 

1338 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

^gtdT 

Nursery  No. 

' 

' 

Avg-  .. 

Minn.  2776 

106.3 

105.1 

103.3 

104.2 

Rushmore 

— 

— 

— 

- 

104.8 

101.9 

100.7 

103.0 

103.7 

102.2 

100.7 

102.3 

Cadet 

- 

- 

100.0 

104.8 

104.9 

103.6 

101.5 

101.4 

99.3 

101.4 

98.0 

101.4 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Mida 

97.6 

95.6 

102.0 

102.1 

107.6 

98.5 

96.5 

100.0 

100.0 

100.0 

99.8 

Rival 

100.0 

94.2 

97.5 

100.7 

100.7 

101.3 

100.8 

98.6 

100.7 

100.7 

98.6 

99.6 

Redman 

- 

— 

' — 

- 

- 

- 

- 

100.0 

99.3 

99.3 

99.5 

Rescue 

- 

- 

- 

- 

- 

- 

- 

97.0 

96.1 

100.7 

99.3 

98.2 

Pilot 

102.0 

94.2 

100.0 

100.7 

98.6 

99.3 

97.0 

97.2 

97.9 

98.6 

96.0 

98.0 

N.  No.  1898 

— 

- 

- 

- 

- 

- 

- 

- 

98.7 

99.3 

92.1 

95.9 

N.  No.  1953 

— 

.. 

- 

— 

- 

- 

- 

102.1 

95.5 

94.2 

95.5 

N.  No.  1831 

_ 

- 

— 

- 

- 

94.6 

95.2 

95.8 

93.3 

94.4 

N.  No.  1756 

- 

— 

— 

- - 

- 

97,3 

94.3 

94.4 

93.6 

95.7 

92.0 

94.1 

Henry 

- 

- 

- 

- 

97.8 

95.3 

92.6 

93.9 

92.2 

93.1 

91.8 

93.3 
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Table  12  - Continued 


Variety  | . . Yield  of  Flour 


State  or 
Nursery  No. 

\ 1938 

— 

i 1939 
i 

\ 1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948  • 

Wgtd. 

Avg. 

Henry 

102.8 

102.5 

102.4 

104.4 

102.3 

101.2 

102.7 

102.5 

Rival 

105,5 

102.7 

99.4 

103.1 

101.2 

103.4 

101.9 

104.4 

102.4 

102.0 

102.0 

102.4 

N.  No.  1831 

- 

' - 

- 

- 

( - 

. - 

105.2 

100.7 

101.9 

102.3 

102.3 

Mi  da 

- 

100,7 

102.3 

102.5 

102.7 

101.9 

102.1 

103.8 

101.9 

102.5 

101.5 

102.2 

Rushmore 

- 

— 

— 

101.7 

101.7 

101.0 

105.6 

102.7 

100.1 

101.4 

101.8 

Redman 

- 

- 

- 

- 

— 

— 

- 

■ — 

100.1 

101.2 

100.7 

100.7 

N.  No.  1756 

- 

- 

- 

- 

99.6 

99.9 

102.1 

100.4 

99.3 

100.8 

100.5 

N.  No.  1953 

- 

- 

- 

- 

- 

- 

- 

100.1 

98.5 

100.7' 

100.3 

Thatcher 

100.0 

100.0 

160.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Minn.  2776 

- 

- 

- 

- 

— 

- 

- 

- 

100.1 

99.5 

100,0 

99.9 

Cadet 

- 

- 

99.3 

99.6 

100.0 

100.8 

99.2 

99.2 

98.4 

98.9 

99.0 

99.3 

Rescue 

- 

— 

- 

- 

- 

- 

- 

100.6 

97.7 

98.5 

100.8 

99,2 

N.  No.  1898 

- 

- 

- 

- 

- 

- 

98.8 

98.13 

98.7 

98.7 

Pilot 

- 

98.5 

99. 3 

98.2 

99.4 

99.9 

99.7 

98.1 

99.3 

97.7 

98.1 

98.5 

98.1 

• 

Variety 

Ash  : 

LIl  Fl0U3 

State  or 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

Wgtd.. 

Nursery  No. 

. 

Avg. 

.... 

N.  No.  1898 

. 

_ 

_ 

_ 

102.0 

107.8 

110.0 

107.7 

Cadet 

- 

- 

123.9 

113.5 

105.7 

107.1 

100.0 

102.1 

104.2 

106.0 

103.9 

105.1 

Rival 

96.1 

104.0 

107,5 

105.8 

98.1 

109.1 

101.9 

106.5 

106.3 

106.0 

107.7 

104.8 

Minn.  2776 

- 

- 

— 

- 

- 

- 

- 

- 

98.0 

98.0 

103.9 

101.5 

Thatcher' 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

N.  No.  1831 

- 

- 

• - 

- 

— 

- 

90.2 

91.5 

96.0 

103.9 

98.8 

Redman 

- 

- 

- 

- 

- 

- 

- 

100.0 

100.0 

96.2 

98.5 

Rushmore ' 

- 

- 

101.7 

93.1 

90.0 

91.5 

98.0 

100.0 

102.0 

97;  9 

Mida 

- 

85,5 

100.0 

105.9 

92.3 

94*7 

96.1 

93.6 

98.0 

100.0 

98.1 

97.5 

N.  No.  1953 

- 

- 

- 

- 

- 

— 

- 

97.7 

91.5 

98.1 

• 97.1 

Pilot 

100.0 

98.0 

100.0 

101.9 

96.2 

98.1 

90.0 

95.7 

93.8 

98.0 

98.0 

96.9 

Rescue 

-■ 

- 

- 

- 

- 

- 

94.0 

93.6 

97.9 

95.9 

95:2 

Henry 

- 

- 

- 

- 

87.7 

93.1 

90.6 

93.8 

96.0 

94.1 

94.3 

93.5 

N.  No.  1756 

- 

- 

- 

- 

-T 

100.0 

86.0 

87.5 

88.0 

90.0 

96.0 

90.9 

f. 


. Variety 

Water 

Absorpl 

.ion  of 

Flour 

State  or 
Nursery  No. 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

Wgtd. 

Avg. 

N.  No.  1898 

104.6 

104.6 

106.1 

105.3 

Cadet 

- 

- 

109.2 

104.8 

106.7 

104.2 

104.7 

104.8 

103.1 

103.1 

104.5 

104.5 

Rival 

103.9 

100.5 

102.2 

103.2 

105.0 

102.7 

101.6 

104.8 

103.1 

103.1 

104.5 

103.3 

Minn.  2776 

- 

- 

- 

- 

- 

- 

- 

- 

103.1 

103.1 

103,0 

103.0 

N.  No.  1831 

- 

- 

• 

- 

- 

- 

101.6 

101.5 

100.0 

101.5 

101.1 

Redman 

- 

- 

- 

- 

- 

T»  . 

- 

- . 

101.6 

98.5 

101.5 

100.7 

Mida 

97,3 

99.8 

98.4 

101.6 

100.5 

100.0 

101.6 

100*0 

100  ;0 

101.5 

100.4 

N.  No.  1953 

- 

- 

- 

- 

- 

- 

- 

103.1 

100.0 

100.0 

100.4 

Rushmore 

- 

- 

- 

- 

100.0 

103.3 

103.1 

98.4 

100.0 

98.5 

100.0 

100.3 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Pilot 

97.8 

98.9 

100.5 

100.0 

100.0 

98.5 

98.4 

100.0 

98.5 

96.9 

98.5 

'98.9 

Rescue 

- 

- 

- 

- 

— 

. 

- 

98.4 

98.5 

98.5 

97.0 

98.2 

Henry 

- 

- 

- 

- 

100.0 

99.3 

98.4 

100.0 

98.4 

93.9 

97.0 

97.7 

N.  No.  1756 
• 

* 

- . 

- 

- 

- ■ 

98.4 

98.4 

100.0 

98.4 

98.5 

91.7 

97.0 
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Table  12  - Continued 


Variety- 
State  or 
Nursery  No. 

Loaf  "j 

Volume , 

Method, No.  6 , 

1938 

1939 

1940 

1941 

1942 

1943 

1944  i 
l 

1945 

1946 

1947 

1948 

Wgtd, 

Avg. 

Rescue 

103.1 

102.8 

100.0 

104.8 

102.4 

Minn.  2776 

- 

- 

- 

- 

- 

* 

- 

- 

102.7 

100.9 

100.3 

100.8 

Cadet 

- 

- 

97.9 

102.2 

100.5 

97.1 

103.0 

100.1 

102.2 

101.8 

99.9 

100.7 

Redman 

- 

- 

- 

- 

- 

- 

- 

- 

• 100.6 

101.4 

99.8 

100.5 

Rushmore 

- 

- 

- 

' - 

104.8 

' 98.6 

94.1 

101.5 

104.0 

95.6 

101.2 

100.5 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Pilot 

97.3 

95.8 

98.0 

99.6 

100.1 

100.6 

' 98.9 

101.6 

98.6 

98.5 

100.2 

■ 99.4 

N.  No.  1831 

- 

- 

- 

- 

- 

- 

- 

98.9 

99.8 

98.7 

98.2 

98.7 

Rival 

95.4 

94.2 

90.3 

97.1 

101.7 

99.6 

106.8 

99.0 

103.2 

96.5 

98.6 

98.7 

N.  No.  1898 

- 

- 

- 

- 

- 

- 

- 

- 

100.0 

97.1 

98.4 

98.2 

N.  No.  1953 

- 

- 

- 

- 

- 

- 

- 

- 

106.4 

93.8 

97.4 

98.2 

Henry 

- 

- 

- 

- 

99.2 

90.8 

96.7 

99. 5 

97.4 

95.7 

97.8 

96.6 

Mi  da 

- 

87.7 

88.8 

91.5 

98.4 

98.6 

98.8 

96.7 

97.7 

94.5 

97.7 

96.1 

N.  No.  1756 

- 

- 

- 

- 

- 

90.4 

96.0 

95.5 

91.1 

90.4 

93.8 

93.2 

Variety 
State  or 
Nursery  No. 

Loaf 

Volume 

! , Averi 

ige 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946  | 

1947 

1948 

Wgtd. 

Avg. 

Minn.  2776 

102.0 

100.5 

10L.6 

101.9 

Rescue 

- 

- 

- 

- 

- 

- 

- 

100.5 

101.5 

100.3 

106.9 

101.9 

Cadet 

- 

- 

97.7 

• 100.2 

98.4 

94.9 

' 104.1 

102.5 

101.9 

100.6 

100.9 

101.2 

Redman 

- 

- 

- 

- 

- 

- 

- 

- 

100.6 

100.1 

101  ..9 

101.0 

Thatcher 

100.0 

100.0 

100.0 

' 100.0 

' 100.0 

100.0 

• 100.0 

100.0 

• 100.0 

100.0 

100.0 

100.0 

Pilot 

102.7 

97.3 

99.0 

100.1 

103.0 

103.4 

97.3 

100.2 

99,4 

98.0 

100.5 

99.9 

Rushmore 

_ 

- 

- 

- 

104.4 

96,7 

96.5 

99.6 

101.4 

97.1 

99.4 

99.5 

N.  No.  1831 

- 

- 

- 

- 

- 

- - 

- 

101.7 

99.3 

97.5 

99.3 

99.1 

Rival 

99.0 

94.0 

91.0 

95.9 

101.0  • 

100.0 

104.1 

• 99.4 

102.4 

96.1 

100.0 

98,6 

N.  No.  1898 

- 

_ 

- 

- 

- 

- 

- 

- 

99,5 

97.6 

97.0 

. 97.7 

Henry  . 

' - 

- 

- 

96.5 

89.5 

97.6 

99.2 

97.9 

94.5 

100.8 

96.8 

N.  No.  1953 

- 

• 

- 

- 

- 

- 

- 

104.8 

98.1 

95.0 

96.8 

Mi  da  . 

- 

91.5 

89.2 

91.9 

98.6 

98.8 

96.4 

95.6 

96.9 

93.9 

98.0 

95.6 

N.  No..  1756 

- 

- 

- 

- 

- 

92.5 

94.2 

94.6 

91.1 

89.5 

93.8 

92.6 

Variety 
State  or 
Nursery  No . 

Loa: 

- Volume 

Optir 

pam 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

Wgtd. 

Avg. 

Rescue 

101.0 

103.1 

99.6 

106.6 

102.3 

Redman 

- 

- 

- 

- 

101.9 

99.9 

102.0 

101.3 

Minn,  2776 

— 

— 

- 

- 

- 

- 

102.4 

101.4 

100.7 

101.1 

Cadet 

97.9 

101.5 

100.0 

97.2 

104.1 

101.5 

102.3 

101.0 

99.6 

100.6 

Rushmore 

- 

_ 

_ 

— 

104.7 

98.9 

97.2 

101.6 

102.5 

98.5 

99.5 

100.4 

Pilot 

99.3 

96.0 

98.5 

100.0 

101.4 

100.6 

97.6 

100.3 

101.0 

98,5 

99.7 

100.1 

Thatcher 

100.0 

100.0 

100.0' 

100.0 

100.0 

100  .0 

100.0 

100  .0 

100.0 

100.0 

100.0 

100.0 

Plival 

97.3 

93.9 

92.1 

96.6 

101.2 

99.8 

104.2 

98.6 

102.3 

98.0 

99.3 

98.8 

N,  No.  1831 

• __ 

_ , 

- 

- 

- 

- 

100.7 

100.2 

97.8 

. 98.0 

98.5 

N.  No.  1898 

_ 

— 

- 

- 

- 

- 

100.7 

98.2 

97.2 

98.2 

N.  No.  1953 

__ 

- 

— 

- 

- 

- 

101 .3 

96.8 

95,6 

96.6 

Henry 

98.9 

90.8 

97.8 

97.7 

97.7 

94.4 

98.7 

96.5 

Mida 

_ 

88.4 

89,0 

91.4 

98.2 

98.6 

96.4 

96.3 

97.1 

94.2 

97.2 

95.6 

N.  No.  1756 

- 

- 

- 

- 

- 

90.4 

94.9 

95.2 

91.8 

91.2 

93.4 

93.  C 
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Table  12  - Continued 


Variety- 
State  or 
Nursery  No. 

Cri 

imb  Cole 

j>r , Avei 

page 

1938 

1939 

1940  | 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

Wgtd. 

Avg. 

Minn.  2776 

__ 

113.4 

108.5 

113.2 

112.1 

N.  No.  1756 

- 

- 

- 

- 

- 

108.6 

107.2 

108.4 

104.8 

104.9 

115.8 

108.9 

Ivlida 

- 

108.8 

103.6 

111.1 

107.0 

108.4 

105.9 

108.1 

10d.5 

106.2 

115.8 

108.8 

N.  No.  1953 

- 

- 

- 

- 

- 

- 

- 

- 

114.5 

115.9 

106.3 

108.8 

Cadet 

- 

- 

101.1 

111.1 

105.8 

100.0 

105.9 

107.4 

109.8 

106.2 

111.8 

107.3 

Redman 

- 

- 

- 

- 

- 

- 

- 

- 

107.4 

103.7 

107.7 

106.4 

N.  No.  1898 

- 

- 

- 

- 

- 

- 

- 

- 

106.0 

106.2 

106.4 

106.3 

Pilot 

109.5 

101.7 

100.1 

103.6 

105.8 

106.0 

103.5 

104.8 

103.7 

101.2 

109.1 

104.3 

Rival 

108.9 

98.2 

96.4 

103.6 

105.8 

104.8 

104.7 

104.9 

103.7 

102.5 

105.3 

103.7 

N.  No.  1831 

- 

- 

- 

- 

- 

- 

- 

102.5 

100.0 

100.0 

106.6 

103.6 

Rushmore 

- 

- 

- 

- 

103.4 

102.5 

97.7 

97.8 

108.6 

101.2 

102.6 

102.5 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Rescue 

- 

- 

- 

- 

- 

- 

- 

97.5 

96.3 

96.3 

102.5 

97.7 

Henry 

- 

- 

- 

- 

90.0 

91.5 

89.8 

96.8 

93.8 

86.4 

98.7 

92.8 

Variety 
State  or 
Nursery  No. 

Grail 

H Textu: 

re , Average 

1938 

1939 

1940 

1941 

1942 

1943 

1944  | 1945 

i 

1946 

1947 

1948 

Wgtd. 

Avg. 

■ , 

/'t  y'3 

, /*  ^ ¥■ 

Rushmore 

- 

- 

- 

— 

102.2 

104.9 

102.2 

101.1 

104.6 

98.9 

.115.7 

106.1- 

Cadet 

- 

- 

94.4 

102.3 

101.1 

97.6 

104.7 

102.1 

103.5 

102.3 

102.3 

101.9 

Minn.  2776 

- 

- 

- 

- 

- 

- 

- 

104.5 

98.9 

102.3 

101.8 

Pilot 

104.6 

99.9 

97.0 

101.2 

102.3 

103.6 

102.3 

101.1 

101.2 

98.9 

103.4 

101.4 

Mi  da 

- 

103.4 

97.8 

101.1 

101.1 

104.7 

101.2 

101.3 

103.5 

98.9 

103.4 

101.4 

N.  No.  1756 

— 

- 

— 

- 

104.8 

102.3 

101.8 

102.3 

97.7 

102.3 

101.3 

N.  No.  1953 

- 

- 

- 

- 

- 

- 

- 

- 

100.0 

103.3 

101.1 

101.3 

N.  No.  1831 

- 

- 

- 

- 

— 

- 

101.1 

98.9 

101.1 

101.1 

100.9 

Rival 

99.3 

99.0 

94.3 

101.2 

101.1 

103.6 

102.3 

101.6 

102.3 

98.9 

102.3 

100.7 

Redman 

- 

- 

- 

- 

— 

- 

- 

- 

98.9 

102.3 

100.0 

100.4 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Rescue 

- 

- 

- 

- 

- 

• 

- 

101.2 

98.9 

100.0 

100.0 

99.9 

N.  No.  1898 

- 

- 

• 

- 

- 

- 

- 

- 

98.9 

98.9 

97.7 

98.4 

Henry 

— 

— 

— 

98.8 

96.4 

96.4 

96.6 

98.8 

94.3 

100.0 

97.4 

'Variety 
State  or 
Nursery  No. 

Summary 

[ of  all  tests  for 

seven  pr? 

?perties  , 

No.  of 
Samples 

Test 

Weight 

Wheat 

Protein 

Flour 

Yield 

Absorp- 

tion 

Opt. 

Volume 

Crumb 

Color 

Grain 

Texture 

Average  7 
Properties 

Minn.  2776 

37 

101.9 

104.2 

99.9 

103.0 

101.1 

112.1 

101.8 

103.4 

/feushmore 

29 

102.1 

102.3 

101.8 

100.3 

100.4 

102.5 

QS-rS-  /c 

( Cadet 

132 

99.1 

101.4 

99.3 

104.5 

100.6 

107.3 

101.9 

102.0 

\Mida 

130 

104.3 

99.8 

102.2 

100.4 

95.6 

108.8 

101.4 

101.8 

Rival 

129 

101.8 

99.6 

102.4 

103.3 

98.8 

103.7 

100.7 

101.5 

Redman 

30 

99.2 

99.5 

100.7 

100.7 

101.3 

106.4 

100.4 

101.2 

N.  No.  1953 

7 

104.9 

95.5 

100.3 

100.4 

96.6 

108.8 

101.3 

101.1 

N.  No.  1898 

11 

100.5 

95.9 

98.7 

105.3 

98.2 

106.3 

98.4 

100.5 

N.  No.  1831 

40 

101.4 

94.4 

102.3 

101.1 

98.5 

103.6 

100.9 

100.3 

Pilot 

168 

100.1 

98.0 

98.1 

98.9 

100.1 

104.3 

101.4 

100.1 

Thatcher 

208 

100.0 

100.0 

100.0 

100.0 

1C0.0 

100.0 

100.0 

100.0 

N.  No.  1756 

68 

104.1 

94.1 

100.5 

97.0 

93.0 

108.9 

101.3 

99.8 

Rescue 

22 

100.4 

98.2 

99.2 

98.2 

102.3 

97.7 

99.9 

99.4 

Henry 

47 

101.6 

93.3 

102.5 

97.7 

96.5 

92.8 

97.4 

97.4 
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SUMMARY : COMPARABLE  SAMFLES  1948 

In  table  11,  the  properties  of  the  1948  samples  of  13  varieties  or 
strains  of  hard  red  spring  wheat  are  compared  with  those  of  Thatcher  grow 
in  the  same  tests.  The  .varieties  are  arranged  in  order  of  the  optimum 
loaf  volume  expressed  as  a percentage  of  Thatcher. 

SUMMARY : COMPARABLE  SAMFLES  1938  TO  1948 

Table  12  gives  the  averages  (2  to  11  years)'  of  the  milling,  baking, 
and  chemical  properties  of  14  varieties  and  strains,  expressed  as  a per- 
centage of  comparable  samples  of  Thatcher.  These  include  the  leading 
commercial  varieties  grown  in  the  region  and  the  most  promising  new 
hybrid  strains  that  have  been  tested.  The  total  number  of  samples  tested 
of  each  variety  or  strain  varied  from  5 to  208.  The- more  important 
quality  comparisons  for  only  the  new  hybrid  strains,  IT.  Nos.  1953  and 
1898,  (in  the  summary  table  12)  will  be  discussed  in  relation  to  Thatcher 
as  100  percent.  The  other  varieties  and  strains  in  table  12  have  been 
discussed  previously  in  the  1947  report. 

ft.' NO.  1953 

N.  No.  1953  is  Pilot  x Mi da  (C.I.  12445).  It  has  been  in  the 
Uniform  Regional  Nursery  for  2 years.  It  has  been  a high  yielding  wheat 
and  has  had  the  heaviest  test  weight  of  all  wheats  in  the  experiments-. 

It  is  .bearded  and  is  a good  dry  land  wheat,  best  adapted  for  the  western 
region. 

Turing  a 3-2/ear  period  five  comparable  milling  and  baking  tests  show 
it  to  exceed  Thatcher  with  respect  to  test  weight,  yield  of  flour,  grain 
texture  and  crumb  color,  ft.  No.  1953  is  similar  to  Thatcher  in  hardness, 
according  to  the  pearling  index  values.  It  has  good  milling  character- 
istics but  yields  slightly  less  flour  than  expected  considering  its  high 
test  weight.  It  averages  lower  in  protein  content  and  loaf  volume  than 
Thatcher.  The  protein  content,  averaging  approximately  0.9  percent  lower 
in  the  wheat' and  flour  than  Thatcher,  is  due  largely  to  higher  acre  yields 
It  averages  about  the  same  In  ash  content  of  .flour  as  Thatcher  and  Mida . 

It  has  the  same  dough  mixing  time  and  water  absorption,  but  requires 
slightly  lower  amounts  of  oxidizing  agents  than  Thatcher  for  optimum 
bread.  It  lias  been  outstanding  as  to  test  weight  and  crumb  color  of 
bread  for  the  3 years  tested.  It  ranks  seventh  for  the  average  of  seven 
principal  properties  among  the  14  wheats  (table  12)  compared. 
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K.  NO.  1898 

N.  No.  18S8  is  Pilot  x Merit  (C.I.  12442).  It  has  been  in  the 
Uni fora  Regional  Nursery  for  3 years,  1946  to  1948,  and  ranked  second 
for  yield  of  the  wheats  grown  during  that  period.  It  is  a bearded 
wheat,  resistant  to  scab,  and  best  adapted  to  the  eastern  more  humid 
sections . 

The  weighted  average  of  11  comparable  samples  for  3 years  show 
N.  No.  1898  to  exceed  Thatcher  with  respect  to  test  weight,  water  ab- 
sorption and  crumb  color  of  bread.  It  has  been  one  of  the  better  strains 
in  crumb  color  among  the  varieties  compared.  It  has  averaged  lower  in 
protein  content,  yield  of  flour,  loaf  volume  of  optimum  bake  and  grain 
texture  than  Thatcher.  Protein  tests  of  K.  No.  1898  have  shown  it  to 
average  0.6  to  1.5  percent  lower  in  the  wheat  in  comparison  with  compar- 
ably grown  samples  of  Thatcher  and  Mida . The  quality  of  the  gluten  of 
N.  No.  1898  is  good.  The  loaf  volume,  although  lower  than  Thatcher  and 
Mida,  is  better  than  expected  on  the  basis  of  its  protein  content.  K. 

No.  1898  averaged  highest  in  water  absorption  and  ash  content  of  flour 
of  the  14  varieties  and  strains  compared.  It  mills  satisfactorily.  The 
grain  of  N.  No.  1893  is  found  to  be  slightly  harder  than  that  of  Thatcher 
according  to  the  pearling  index  value.  It  has  a longer  dough  mixing 
time  and  requires  about  25  percent  greater  amounts  of  oxidizing  agents 
than  Thatcher  for  optimum  bread.  N.  No.  1898  averages  eighth  in  the 
summary  of  seven  principal  properties  among  the  14  wheats  (table  12) 
compared . 


